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Abstract
Objective—To evaluate the psychometric properties of the newly developed Young Children’s 
Participation and Environment Measure (YC-PEM).
Design—Cross-sectional study.
Setting—Data were collected online and by telephone.
Participants—Convenience and snowball sampling methods were used to survey caregivers of 
395 children (93 children with developmental disabilities and delays, 302 without developmental 
disabilities and delays) between 0–5 years (mean = 35.33 months, SD = 20.29) and residing in 
North America.
Interventions—Not applicable.
Main Outcome Measure(s)—The YC-PEM includes three participation scales and one 
environment scale. Each scale is assessed across three settings: home, daycare/preschool, and 
community. Data were analyzed to derive estimates of internal consistency, test-retest reliability, 
and construct validity.
Results—Internal consistency ranged from .68 to .96 and .92 to .96 for the participation and 
environment scales, respectively. Test-retest reliability (2–4 weeks) ranged from .31 to .93 for 
participation scales and from .91 to .94 for the environment scale. One of three participation scales 
and the environment scale demonstrated significant group differences by disability status across 
all three settings, and all four scales discriminated between disability groups for the daycare/
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preschool setting. The participation scales exhibited small to moderate positive associations with 
functional performance scores.
Conclusion(s)—Results lend initial support for the use of the YC-PEM in research to assess the 
participation of young children with disabilities and delays in terms of 1) home, daycare/
preschool, and community participation patterns, 2) perceived environmental supports and barriers 
to participation, and 3) activity-specific parent strategies to promote participation.
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Children's participation in activities is a key indicator of their health and wellbeing1–3 and a 
fundamental right regardless of the child’s background, interests, and abilities.4 During the 
early years of a child's life, participation in supportive environments optimizes child and 
family outcomes.5 Greater participation helps families sustain daily routines6–9, and 
facilitate skill acquisition.10–11 Young children with developmental disabilities and delays 
are at risk for experiencing problems participating in activities12 as compared to similar-
aged peers without developmental disabilities and delays.13 Hence, participation is a 
primary goal when families access early childhood intervention/special education14 and/or 
pediatric rehabilitation services.15
Although the importance of young children’s participation is recognized in current pediatric 
practice frameworks16–18, initiatives are needed to operationalize the concept for application 
in research and practice.19–20 Assessments for young children typically address their 
functional abilities and task performance (e.g., Pediatric Evaluation of Disability Inventory 
Computer Adaptive Test [PEDI-CAT]) rather than their participation. Among the validated 
participation measures for use with parents of young children, information obtained may be 
limited by: 1) addressing a subset of activities, such as out-of-school activities21, 2) not 
being applicable to parents of children across the full 0–5 year age range22, 3) assessing for 
environmental impact on participation separately using broadly worded items (e.g., the 
Craig Hospital Inventory of Environmental Factors – Parent Version [CHIEF-CP] addresses 
the broad impact of the attitudinal environment by asking, ‘in the past 6 months, how often 
did your child experience prejudice or discrimination’)23, or 4) response burden (e.g., semi-
structured interviews may not be feasible for large sample research).24 To our knowledge, 
there is no single assessment of young children's participation and environment that is 
relevant to children 0–5 years, has sound psychometric properties and is feasible to 
administer in large sample research.25
The Young Children's Participation and Environment Measure (YC-PEM)26 was developed 
to provide a comprehensive, detailed, and feasible tool for proxy assessment by caregivers 
of participation among children 0–5 years old with and without developmental disabilities 
and delays. The YC-PEM is modeled after the Participation and Environment Measure for 
Children and Youth (PEM-CY)27 by combining the assessment of participation and 
environment in a single instrument (i.e., the Participation and Environment Measurement 
(PEM) approach) for large sample research. The process of adapting YC-PEM content, 
scaling, and layout was informed by conceptual mapping28, parent input29, studies involving 
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large datasets12,30, and cognitive testing. The purpose of this study was to evaluate the 
internal consistency, test-retest reliability, and construct validity of the YC-PEM.
Methods
Participants
Using a cross-sectional design, the YC-PEM was field-tested online with 395 caregivers of 
young children in a three-part study: Part 1) Demographic questionnaire and YC-PEM Time 
1; Part 2) PEDI-CAT; Part 3) YC-PEM Time 2. From June to October 2013, convenience 
and snowball sampling methods were used to recruit diverse participants by geographic 
location, socioeconomic status, and the child’s age and disability. Research staff first 
approached program directors of early intervention agencies and early childhood centers in 
the Colorado Front Range and Wyoming communities with study flyers and talking points 
for use in distributing flyers to families. Study notices and updates were posted via agency-
sponsored newsletters and social media sites (e.g., Facebook). Staff attended community 
events (e.g., universal playground design workshop) to recruit and enroll families. Research 
staff applied these methods to expand recruitment via established contacts at early 
intervention programs, early childhood centers, summer camps, and medical and dental 
clinics in the US and Canada. Staff also solicited participant feedback on recruitment 
methods during the phone interview and mailed flyers for enrolled participants to share with 
family members, friends, and colleagues. Eligible participants were individuals who: 1) 
could read and write in English; 2) resided in the US or Canada; 3) were parents or legal 
guardians 18 years or older; 4) had a child between 0–5 years of age; and 5) had internet 
access.
Measures
Three questionnaires were administered to participants.
Demographic Questionnaire—Caregivers reported on 1) family factors (e.g., 
education), 2) household factors (e.g., income), 3) child factors (e.g., age, gender), and their 
child’s functioning in 12 areas that are related to participation12, 21 (no problem [0] vs. 
little/big problem [1]).
Young Children’s Participation and Environment Measure (YC-PEM)26—This 
questionnaire assessed caregiver perceptions of their young child’s participation in broad 
types of activities that take place in the home (13 items, e.g., mealtime, cleaning up, indoor 
play and games, celebrations at home), daycare/preschool (3 items, e.g., group learning, 
socializing with friends, field trips and events), and community (12 items, e.g., dining out, 
classes and lessons, community attractions, overnight visits or trips) settings. The caregiver 
was provided with examples of each type of activity.
For each type of activity, the caregiver assessed three dimensions of their child’s 
participation: 1) frequency (8-point scale, from never [0] to once or more each day [7]); 2) 
level of involvement (5-point scale, from not very involved [1] to very involved [5]; 
participants skipped this step if they selected “never” for frequency); and 3) their desire for 
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change in the child’s participation (yes [1] vs. no [0]). If yes, the caregiver clarified if 
change was desired in terms of frequency (i.e., more often or less often), level of 
involvement (i.e., more interactive and/or more helpful), and/or participation in a broader 
variety of activities of that type. When the caregiver desired change, he/she was prompted to 
describe up to three strategies that have been employed to promote the child’s participation 
in activities of that type.
After completing participation items for a setting, caregivers evaluated the impact of types 
of environmental features (e.g., physical layout, sensory qualities, activity demands, social 
relationships, attitudes, safety, weather, policies) and resources (e.g., transportation, 
equipment, supplies, information, time, money) on the child’s participation in that setting 
(13 items for home, 16 items for daycare/preschool, and 17 items for community). The 
caregiver was provided with examples of environmental features and resources. Perceived 
impact of environmental features on participation was assessed on a 3-point scale (no 
impact/usually helps [3] to usually makes harder [1]). Perceived impact of environmental 
resources on participation was assessed on a 3-point scale (not needed/usually yes [3] to 
usually no [1]). Before proceeding to the next section, caregivers described up to three 
strategies for promoting their child’s participation in that setting.
As the YC-PEM has 3 participation scales and 1 environment scale, four YC-PEM setting 
scores were calculated: 1) Frequency was calculated as the average of all ratings (range = 0–
7); 2) Level of involvement was calculated as the average of all ratings (range = 1–5); 3) 
Percent desire change was calculated by summing the number of items scored as 'yes, 
change desired', divided by the total number of items, and multiplied by 100 (range = 0–
100); 4) Environmental support was calculated by summing responses across all 
environmental features and resources items for a setting and dividing the sum by the 
maximum possible score, and multiplied by 100 (range = 0–100).
Pediatric Evaluation of Disability Inventory Computer Adaptive Test (PEDI-
CAT)—The PEDI-CAT is a computer adaptive version of the PEDI31 that affords efficient 
and precise caregiver assessment of functional task performance for children up through 20 
years of age. Normative scores are generated for four domains: 1) daily activities (68 items), 
2) mobility (97 items), 3) social/cognitive (60 items), and 4) responsibility (51 items).32 The 
PEDI-CAT has excellent test-retest reliability (ICC = .96– .99) for all domains.33
Procedure
Institutional ethics approval was obtained prior to study enrollment. A web-based platform 
was used for data collection and management. Eligible participants were directed to the 
study via web link located on the project flyer. Participants who confirmed study eligibility 
created a user account to enter the study site and access a captioned video or text-only 
version of the online consent.
Participants consenting to be in the study completed Part 1 online with a 5–10 minute break 
offered after completion of the demographic questionnaire and each YC-PEM section. 
Participants who consented to Part 2 were also asked to provide their contact information 
and availability over a two-week period to complete the PEDI-CAT via phone interview 
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with research staff using an iPad. Participants who opted into Part 3 were sent up to four 
email reminders (2 and 3 weeks after Part 1 completion, then 48 and 24 hours prior to the 
end of the retest period) to log back into the study site and complete the YC-PEM online for 
a second time within a 2–4 week period.
Statistical Analysis
Data collected online were saved in a data repository and exported to SPSS 21.034 for 
analyses. PEDI-CAT scores were entered manually and cross-checked. Data were screened 
via visual inspection (histogram) and normality statistics (absolute values of > 2 for 
skewness and > 7 for kurtosis) to reveal 14 YC-PEM items within the frequency (home and 
community section) and environmental support (daycare/preschool section) scales that 
violated assumptions of normality, requiring the use of nonparametric tests for analyses 
involving those items.35 Four YC-PEM items contained random missing data in less than 
4% of cases and were retained with use of pairwise deletion.36 Missing data for 88.6% of 
cases for the organizations, groups, and clubs item in the YC-PEM community section 
resulted in item deletion. Inter-item correlations were computed for all scales in each section 
and found to be < .75 supporting the inclusion of all remaining items separately for main 
analyses.37
Characteristics of study participants were summarized using descriptive statistics. Internal 
consistency was examined for each YC-PEM scale in each of the three settings. Cronbach's 
alpha was calculated for the total sample and three age groups (0–23, 24–47, 48–71 months) 
to assess the appropriateness of scales when applied to children between 0–5 years old. 
Alpha values of .70 are considered acceptable levels of internal consistency given the types 
of latent constructs being assessed and the target age range.38 Test-retest reliability was 
evaluated using intraclass coefficients (ICC), two-way mixed effects model (2,1), and kappa 
coefficients for the total and age-specific samples in each YC-PEM scale over 2–4 weeks. 
Values between .40 and .75 are considered to be fair to good agreement and > .75 is 
excellent.38–39
Construct validity was assessed in two ways: differences in YC-PEM scores by age and 
disability and associations between YC-PEM scores and functional performance (PEDI-
CAT) scores. We divided the Part 1 sample into groups by the child’s disability (child is 
receiving services; yes or no) and age in months (0–23, 24–47, 48–71). One-way ANOVA 
analyses and independent samples t-tests were conducted to test for the main effects of age 
(3 levels) and disability (2 levels), respectively, on YC-PEM level of involvement and 
percent desire change setting scores. Welch’s F was reported to control for Type 1 error due 
to unequal sample sizes. Games-Howell post-hoc tests were used for pairwise comparisons. 
Effect sizes for age-wise comparisons were calculated using Partial Eta square (ηp2) values 
where ηp2 = .01–.05 denotes a small effect, ηp2 = .06–.13 is medium, and ηp2 ≥ .14 is large. 
Absolute values of Cohen’s d were computed for results of group comparisons by disability, 
where d ≥ 0.2 denotes a small effect, d ≥ 0.5 a medium effect, and d ≥ 0.8 a large effect.40 
Given violations of normality and homogeneity of variance due to unequal sample sizes, 
Kruskal Wallis and Mann-Whitney tests were used to test for the effects of age and 
disability on YC-PEM frequency and environmental support scores, respectively. Effect 
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sizes were calculated for follow-up pairwise comparisons. Chi-square tests confirmed no 
significant differences for age and disability subgroups according to child gender and 
income, so adjustment for these confounders was not pursued.21–22
Pearson and Spearman rank correlations were used to examine associations between PEDI-
CAT domain scores and YC-PEM frequency and involvement setting scores. We used the 
following criteria to classify the strengths of associations: r = .10–.29 as weak, r = .30–.49 
as moderate, and r≥.50 as strong association.40 Level of significance was set to 0.01 to 
reduce Type 1 experiment wise error.
Results
Child and Family Characteristics
Participants were 395 caregivers of children between 1 and 71 months old (M= 35.33, SD= 
20.29) and residing in the USA (91.1%) and Canada (8.9%). Most respondents were mothers 
(95.9%), married (90.1%), and had earned a college degree (72.9%). More than half of the 
respondents were employed outside of the home, and over one-third of their children 
sampled attended an early childhood program. Nearly one-fifth of the children sampled 
(23.5%) received services to address a range of functional issues (see Table 1). Of the 90% 
of these respondents reporting on their child’s reason for service eligibility, more than half 
qualified for services under diagnosed condition (55.9%), followed by developmental delay 
(no diagnosis) (28.0%) and high risk for developmental delay (6.5%). Table 1 shows 
complete demographic and service characteristics for Part 1, 2, and 3 samples.
Internal Consistency
All participation scales demonstrated acceptable internal consistency across the three 
settings with two exceptions: desire change in daycare/preschool activities and frequency of 
participation in community activities were slightly below the 0.7 threshold. High internal 
consistency for environmental support was found across all three settings. No clear age-
related patterns were observed across scales and settings (see Table 2).
Test-Retest Reliability
The temporal stability of the YC-PEM was supported for most scales over 2–4 weeks. 
Reliability coefficients for the frequency scale were fair to good for the home and 
community settings, but not for the daycare/preschool setting (ICC = .31). Reliability 
estimates for the level of involvement scale were good to excellent for home and daycare/
preschool settings and good for the community setting. Kappa coefficients for the desire 
change scale were fair to good: κ = .57 (home), κ = .59 (daycare/preschool), and κ = .52 
(community). As shown in Table 3, reliability of the environmental support scale was good 
for home and community settings and excellent for the daycare/preschool setting (see Table 
3).
Construct Validity
There was no significant effect of age on YC-PEM summary scores (see Table 4), even 
when restricting analyses to children without disabilities. Group scores from all three 
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participation scales and the environment scale differed significantly by disability status in 
the daycare/preschool setting. Level of involvement and environment scores also differed by 
disability status in home and community settings.
Involvement in home and daycare/preschool activities was associated with three of the four 
PEDI-CAT domains, whereas involvement in community activities was associated with all 
four domains. Frequency of participation in daycare/preschool activities was also associated 
with higher functional performance for two of the four PEDI-CAT domains (see Table 5).
Discussion
The YC-PEM was designed to yield a multidimensional and contextualized view of young 
children’s participation and environment. This study provides initial evidence to support and 
guide the use of the YC-PEM in pediatric research applications involving parents of young 
children with and without developmental disabilities and delays who are between 0–5 years 
old.
The YC-PEM provided consistent and stable estimates of 1) a young child’s participation 
along multiple dimensions (i.e., frequency, level of involvement, desire for change) and 2) 
perceived environmental support for participation across the 0–5 year age range. Estimates 
were most consistent for the YC-PEM home section, though adequate estimates were also 
obtained for multiple participation scales (i.e., level of involvement, desire change) and the 
environment scale in home and community sections, across the 0–5 year period, and over 2–
4 weeks. Our findings suggest that all four YC-PEM scales may be used to derive reliable 
estimates when conducting studies about young children’s participation in the home 
environment. Results also suggest use of three YC-PEM scales (i.e., level of involvement, 
desire change, environmental support) in studies for reliable estimates when addressing 
home and community participation. Reliable estimates can also be obtained for two of the 
YC-PEM scales (i.e., level of involvement and environmental support) when applied in 
studies addressing daycare/preschool participation or participation across all three settings.
Lower internal consistency and/or test-retest reliability estimates for the YC-PEM frequency 
and desire change scales in out-of-home activities are similar to and extend findings from 
prior studies involving validation of participation measures for children 2–6 years of 
age.21–22 Lower reliability estimates for the desire change scale may be due in part to the 
dichotomous nature of the variable. Lower estimates for the daycare/preschool section in 
particular may reflect 1) smaller sample sizes; 2) fewer items in the daycare/preschool 
section, 3) low variability on the field trips and events item, and 4) heterogeneity in early 
childhood educational programs and/or parental expectations of the child that are known to 
differ across contexts and over time.29, 41–42
Similar to the PEM-CY27, the YC-PEM detected differences in level of involvement and 
perceived environmental support between children with and without disabilities for all three 
settings and for all scales in the daycare/preschool section. However, no significant 
differences were found across age groups for any of the four YC-PEM scales, even when we 
restricted the age-wise comparisons to the subsample of children without disabilities. There 
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is inconclusive evidence concerning the effect of age on young children’s participation. 
Some studies report age-related differences in out-of-home participation frequency for 
young children with developmental delays and physical disabilities11, 21, whereas no age-
related differences were reported in parent satisfaction with participation.22 Low test-retest 
reliability of the YC-PEM frequency scales in the daycare/preschool and community 
sections may help explain why the YC-PEM did not detect age differences in out-of-home 
participation as previously reported.21
We found significant positive associations between children’s performance levels as 
measured by the PEDI-CAT and their level of involvement in activities across all three 
settings. These findings support prior studies involving young children with cerebral 
palsy21, preschoolers with disabilities12, and school-aged children with disabilities43 that 
suggest functional skills, as compared to diagnoses or service eligibility, are more strongly 
linked to participation outcomes. However, it is not yet known how much of the variance in 
participation can be attributed to the child’s functional abilities. Anaby and colleagues43, 
analyzing PEM-CY data, detected a direct effect of the child’s environment on participation 
for school-aged children in settings. Future studies are needed to examine the 
generalizability of Anaby et al’s43 model to younger children.
Study Limitations
Several study design features limit the interpretability of our findings and utility of the YC-
PEM for population-level research. This study included a convenience sample of mostly US 
caregivers that differed from the broader US populations in terms of child race/ethnicity, 
income, and respondent education.44 The use of online versus paper forms was pursued to 
improve feasibility of administration but may have contributed to sampling bias. Due to 
timing of data collection, respondents reported on their child’s participation during multiple 
seasons in which participation patterns may vary. This, in turn, may have contributed to low 
reliability estimates for the YC-PEM home and community frequency scales and increased 
chances for Type 2 error. Future research with large and equal samples according to 
disability is needed to confirm our results using parametric tests. Finally, not all aspects of 
construct validity were addressed in this study. Further validation of the YC-PEM is 
underway including examination of the effect of disability on item-level group differences, 
the relationship between parent strategies and type(s) of change desired in specified 
activities and settings, and additional data collection to examine patterns and predictors of 
participation change.
Conclusions
Participation in activities is a desired service outcome in pediatric practice.14–15 Results of 
this study lend initial psychometric support for use of the YC-PEM to document 
participation of 0–5 year old children in large sample research involving children 0–5 years 
old. YC-PEM research applications may advance knowledge about areas where young 
children experience participation challenges and modifiable factors (including 
environmental factors) that warrant intervention to minimize disparities in participation. 
Although initially designed for research use, information from the YC-PEM assessment may 
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be useful in clinical practice to identify baseline concerns and to set intervention priorities 
with clients.
The YC-PEM assessment and user guide are being prepared for distribution to researchers, 
practitioners, and parents. Research is also underway to further build on the YC-PEM in 
order to increase uptake of the instrument for use in intervention planning. Specifically, 
formative work is being undertaken to characterize the process for systematically building 
on the YC-PEM or PEM-CY baseline report to design client-centered and collaborative 
intervention planning of participation level outcomes.45
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Table 5
Associations between young children’s functional performance and participation in home, school, and 
community environments.
YC-PEM Scores PEDI-CAT Normative Scores
r (p)
Daily Activities Mobility Social/Cognitive Responsibility
Home Frequency .09 (.136) .03 (.573) .04 (.466) 0.10 (.110)
Home Involvement .26** .19 (.002)* .21** 0.14 (.022)
Daycare/Preschool Frequency .29 (.005)* .22 (.040) .14 (.180) 0.27 (.010)*
Daycare/Preschool Involvement .36** .23 (.027) .31** 0.35 (.001)*
Community Frequency .03 (.573) .01 (.918) .05 (.356) 0.07 (.242)
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